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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  an  image  treatment 
apparatus,  and  more  particularly,  it  relates  to  an  image 
treatment  apparatus  for  treating  a  microfilm,  which  can 
provide  an  output  to  an  image  forming  apparatus  such 
as  a  laser  beam  printer  (LBP)  or  an  ink  jet  printer,  after 
reading  an  enlarged  and  projected  image  of  a  microfilm 
and  treating  such  image. 

Related  Background  Art 

In  the  past,  there  has  been  proposed  a  microfilm 
image  treatment  apparatus  comprising  a  reader  portion 
for  projecting  permeable  light  from  a  microfilm  on  a 
screen  in  an  enlarged  scale  by  means  of  a  projection 
lens,  a  microfilm  image  reading  portion  for  reading  a  fo- 
cused  image  obtained  by  changing-over  a  path  of  the 
permeable  light  by  the  use  of  a  scanning  operation  of  a 
light  receiving  element  (image  sensor),  an  image  treat- 
ment  portion  for  treating  an  image  signal  from  the  image 
reading  portion,  and  an  output  portion  for  outputting  a 
signal  from  the  image  treatment  portion  to  an  image 
forming  apparatus. 

When  image  information  on  an  original  sheet  such 
as  a  book  and  document  is  read  by  such  a  microfilm 
image  treatment  apparatus,  an  image  scanner  must  be 
further  provided  so  that  the  image  information  of  the 
original  from  the  image  sensor  is  inputted  to  the  image 
forming  apparatus. 

In  this  way,  in  the  conventional  microfilm  image 
treatment  apparatus,  although  it  has  the  light  receiving 
element  and  the  image  treatment  portion,  since  the  orig- 
inal  reading  image  scanner  and  the  image  treatment  cir- 
cuit  therefor  must  be  further  provided,  it  was  wasteful. 

US-A-4  870  294  discloses  an  image  scanning  ap- 
paratus  in  which  a  swing  mirror  intercepts  the  optical 
path  and  establishes  a  shorter  optical  path  for  use  in 
obtaining  the  image  of  a  film  or  the  like  in  super-magni- 
fication.  The  known  apparatus  requires  that  the  illumi- 
nation  device  has  to  be  disposed  on  the  reading  path,  if 
a  film  shall  be  read  instead  of  an  original,  but  a  removal 
of  the  illumination  device  from  the  table  if  an  original  is 
to  be  read  instead  of  a  film.  Thus,  a  change  from  film  to 
original  reading  and  vice  versa  is  quite  troublesome  and 
does  not  allow  a  simple  and  efficient  film/original  treat- 
ment. 

US-A-4  807  041  discloses  a  microfilm  reader  scan- 
ner  for  projecting  an  image  on  a  microfilm  onto  a  screen 
and  also  reading  it  through  an  image  sensor,  subjecting 
it  to  an  editing  process  such  as  trimming  or  masking  and 
thereafter  outputting  it  to  a  laser  beam  printer  or  the  like. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  eliminate  the 
above-mentioned  conventional  drawback  and  to  pro- 

5  vide  an  image  treatment  apparatus  which  can  easily 
read  both  an  image  information  of  a  microfilm  and  an 
image  information  of  an  original  sheet  without  using  an 
additional  image  reading  device  such  as  an  image  scan- 
ner,  thereby  simplifying  the  construction  of  the  appara- 

10  tus. 
According  to  the  present  invention  this  object  is 

achieved  with  the  features  of  claim  1  .  Further  develop- 
ments  are  defined  in  the  subclaims. 

In  the  present  invention,  when  the  image  of  the  mi- 
's  crofilm  is  read,  the  first  optical  focusing  means  is  acti- 

vated  by  the  switching  means  so  that  the  image  of  the 
microfilm  is  projected  on  the  light  receiving  element; 
whereas,  when  the  image  of  the  original  is  read,  the  sec- 
ond  optical  focusing  means  is  activated  by  the  switching 

20  means  so  that  the  image  of  the  original  is  projected  on 
the  light  receiving  means. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

25  Figs.  1  to  7  show  an  image  treatment  apparatus  ac- 
cording  to  a  first  embodiment  of  the  present  invention, 
where: 

Fig.  1  is  a  perspective  view  of  the  image  treatment 
30  apparatus; 

Fig.  2  is  an  elevational  sectional  view  of  the  appa- 
ratus  showing  a  schematic  internal  construction 
thereof; 
Fig.  3  is  enlarged  view  of  a  mirror  switching  mech- 

35  an  ism; 
Fig.  4  is  a  perspective  view  of  a  reading  carriage; 
Fig.  5  is  a  control  block  diagram  of  a  drive  treatment 
system; 
Fig.  6  is  a  control  block  diagram  of  an  image  treat- 

40  ment  system;  and 
Fig.  7  is  a  flow  chart  of  a  drive  control  system. 
Figs.  8  and  9  show  an  image  treatment  apparatus 
according  to  a  second  embodiment  of  the  present 
invention,  where: 

45  Fig.  8  is  an  explanatory  view  showing  a  schematic 
construction  of  a  switching  mechanism  for  an  image 
sensor;  and 
Fig.  9  is  a  schematic  perspective  view  of  a  support 
platform  for  the  image  sensor. 

so  Figs.  10  to  15  show  an  image  treatment  apparatus 
according  to  a  third  embodiment  of  the  present  in- 
vention,  where: 
Fig.  1  0  is  a  perspective  view  of  the  image  treatment 
apparatus; 

55  Fig.  11  is  an  elevational  sectional  view  of  the  appa- 
ratus  showing  a  schematic  internal  construction 
with  an  original  holding  carrier  being  unmounted; 
Fig.  1  2  is  an  elevational  sectional  view  of  the  appa- 
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ratus  showing  a  schematic  internal  construction  11  for 
with  the  original  holding  carrier  being  mounted;  focusi 
Fig.  1  3  is  an  enlarged  sectional  view  of  art  original  and  a 
holding  carrier  mounting  portion;  a  dire> 
Fig.  14  is  a  schematic  perspective  view  of  a  sensor  s  A 
carriage;  and  11  ,  an 
Fig.  1  5  is  a  schematic  perspective  view  of  the  orig-  ing  lig 
inal  holding  carrier.  11  ant 
Fig.  1  6  is  an  elevational  sectional  view  of  an  image  5  inck 
treatment  apparatus  according  to  a  fourth  embodi-  10  focusf 
ment  of  the  present  invention.  verse 
Fig.  1  7  is  an  elevational  sectional  view  of  an  image  Tl 
treatment  apparatus  according  to  a  fifth  embodi-  mirror 
ment  of  the  present  invention.  up-an 
Fig.  1  8  is  a  control  block  diagram  of  the  image  treat-  15  to  an  i 
ment  system.  with  r< 
Figs.  1  9  to  22  are  explanatory  views  showing  ex-  O 
amples  that  images  are  composed  to  obtain  a  de-  at  an 
sired  output  result.  light  p 
Fig.  23  is  an  explanatory  view  showing  another  em-  20  mirror 
bodiment  of  an  image  forming  apparatus.  181  a 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

25 
The  present  invention  will  now  be  explained  in  con- 

nection  with  embodiments  thereof  with  reference  to  the 
accompanying  drawings. 

Figs.  1  to  7  show  a  first  embodiment  of  the  present 
invention.  30 

In  Fig.  1  ,  an  image  treatment  apparatus  designated 
generally  as  1  is  capable  of  reading  both  a  light  image 
passed  through  a  microfilm  and  a  light  image  reflected 
from  a  normal  original.  A  screen  3  on  which  an  image 
from  the  microfilm  is  projected  in  an  enlarged  scale  is  35 
disposed  on  a  front  side  of  a  body  case  2  of  the  image 
treatment  apparatus.  Below  the  screen  3,  there  is  ar- 
ranged  a  film  feeding  mechanism  4  for  feeding  the  mi- 
crofilm,  and  a  lens  holding  portion  5  for  projecting  the 
image  of  the  microfilm  onto  the  screen  3  is  disposed  be-  40 
tween  the  screen  3  and  the  film  feeding  mechanism  4. 

On  the  other  hand,  an  original  support  plate  6  com- 
prised  of  a  transparent  glass  plate  on  which  a  normal 
original  is  rested,  and  an  original  holding-down  cover  7 
for  covering  the  original  support  plate  6  are  arranged  on  45 
an  upper  surface  of  the  body  case  2.  Further,  on  the  front 
surface  of  the  body  case  2,  there  is  arranged  a  mode 
change  switch  8  for  selecting  one  of  control  modes,  i.e., 
a  film  reading  mode  or  an  original  reading  mode. 

As  shown  in  Fig.  2,  the  body  case  2  incorporates  so 
therein  an  image  sensor  9  as  a  light  receiving  element 
for  converting  the  image  of  the  microfilm  F  into  an  elec- 
trical  signal,  a  first  optical  focusing  system  1  0  for  focus- 
ing  the  image  of  the  microfilm  F  onto  the  image  sensor 
9,  and  a  second  optical  focusing  system  20  for  focusing  55 
the  image  of  the  normal  original  P  such  as  a  paper  sheet 
or  a  book  onto  the  image  sensor  9. 

The  first  optical  focusing  system  1  0  includes  a  lamp 
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1  1  for  illuminating  the  back  surface  of  the  microfilm  F,  a 
focusing  lens  12  for  held  by  the  lens  holding  portion  5, 
and  a  fixed  mirror  1  3  and  a  rotary  mirror  1  4  for  changing 
a  direction  of  a  light  path. 

A  reflection  plate  15  is  disposed  behind  the  lamp 
1  1  ,  and  a  condenser  lens  1  6  for  gathering  the  illuminat- 
ing  light  from  the  lamp  1  1  is  disposed  between  the  lamp 
11  and  the  microfilm  F.  Further,  the  lens  holding  portion 
5  includes  a  prism  1  7  for  changing  the  orientation  of  the 
focused  image  of  the  microfilm  in  longitudinal  and  trans- 
verse  directions. 

The  lamp  1  1  ,  microfilm  F,  focusing  lens  1  2  and  fixed 
mirror  13  are  arranged  on  a  common  optical  axis  in  an 
up-and-down  direction,  and  the  fixed  mirror  13  is  fixed 
to  an  inner  top  surface  of  the  body  case  2  with  inclining 
with  respect  to  the  common  optical  axis. 

On  the  other  hand,  the  rotary  mirror  14  is  disposed 
at  an  opposite  side  of  the  screen  with  respect  to  a  first 
light  path  301  between  the  focusing  lens  12  and  the  fixed 
mirror  1  3.  The  rotary  mirror  1  4  is  rockable  around  a  pivot 
181  arranged  at  a  lower  end  of  that  mirror  between  a 
reader  mode  position  1  4A  where  the  mirror  1  4  is  cocked 
in  the  longitudinal  direction  to  face  the  screen  3  and  a 
film  reading  mode  position  1  4B  where  the  mirror  1  4  fac- 
es  the  original  support  plate  6  formed  on  the  upper  sur- 
face  of  the  body  case  2. 

In  the  reader  mode  position  14A,  the  light  path  is 
constituted  by  a  second  light  path  302  between  the  fixed 
mirror  1  3  and  the  rotary  mirror  1  4,  and  a  third  light  path 
303  between  the  rotary  mirror  14  and  the  screen  3, 
thereby  permitting  the  focusing  of  the  image  of  the  mi- 
crofilm  F  onto  the  screen  3.  On  the  other  hand,  in  the 
film  reading  mode  position  14B,  the  light  path  is  folded 
back  from  the  second  light  path  302  between  the  fixed 
mirror  13  and  the  rotary  mirror  14  to  a  fourth  light  path 
304  directed  from  the  rotary  mirror  to  the  original  support 
plate  6  arranged  on  the  upper  surface  of  the  body  case 
2,  whereby  the  image  of  the  microfilm  F  is  focused  at  an 
image  focusing  position  A1  spaced  apart  from  and  be- 
low  the  original  support  plate  6  by  a  predetermined  dis- 
tance.  The  image  focusing  position  A1  is  parallel  to  the 
original  support  plate  6  and  the  image  sensor  9  as  the 
light  receiving  element  is  disposed  on  this  image  focus- 
ing  position  A1  . 

On  the  other  hand,  the  second  optical  focusing  sys- 
tem  20  includes  a  lamp  21  for  illuminating  the  surface 
of  the  original,  a  curved  reflection  plate  22  for  reflecting 
the  light  from  the  lamp  21  ,  a  short-focus  lens  array  23, 
and  a  switching-over  mirror  24  as  a  switching  means  for 
folding  back  the  light  passed  through  the  short-focus 
lens  array  23  toward  the  image  sensor  9,  these  ele- 
ments  21  -24  being  mounted  altogether  on  a  reading  car- 
riage  25.  The  image  sensor  9  is  preferably  of  a  line-read- 
ing  type  which  can  read  the  image  per  a  predetermined 
line  width,  so  that  the  whole  image  is  read  and  scanned 
by  reciprocally  moving  the  reading  carriage  25  in  a  di- 
rection  perpendicular  to  the  image  sensor  9,  i.e.,  in  a 
direction  shown  by  the  arrow  in  Fig.  3. 

3 
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As  shown  in  Fig.  4,  the  reading  carriage  25  is  slid- 
ably  mounted  ab  its  one  end  on  a  carriage  guide  rail  26 
fixed  to  the  body  case  2  and  is  connected  to  a  motor 
(not  shown)  so  that  it  can  be  reciprocally  shifted  along 
the  guide  rail  26  (in  directions  shown  by  the  arrow  A  in 
Fig.  4)  at  a  constant  speed.  Further,  a  circuit  board  27 
to  which  the  image  sensor  9  is  attached  is  fixed  to  a  side 
surface  of  the  reading  carriage  25,  and  one  end  of  a  con- 
nection  code  28  such  as  a  flexible  flat  cable  is  connected 
to  the  circuit  board  27. 

The  reciprocal  direction  of  the  reading  carriage  25 
is  parallel  to  the  image  focusing  position  or  plane  A1  of 
the  first  optical  focusing  system  1  0,  so  that,  by  changing 
the  position  of  the  switching-over  mirror  24,  original  im- 
age  light  B2  from  the  original  P  or  film  image  light  B1  is 
selectively  introduced  into  the  image  sensor  9. 

As  shown  in  Figs.  3  and  4,  the  switching-over  mirror 
24  is  rotatably  supported  by  the  reading  carriage  25 
through  mirror  pivot  shafts  241  protruding  from  both 
ends  of  the  mirror  24  so  that  it  can  be  rocked  between 
an  original  reading  mode  position  24A  where  a  reflection 
surface  242  of  the  mirror  24  is  inclined  by  45  degrees  to 
face  upwardly  and  a  film  reading  mode  position  24B 
where  the  reflection  surface  242  is  inclined  by  45  de- 
grees  to  face  downwardly.  The  switching  of  the  position 
of  the  switching-over  mirror  24  is  controlled  by  a  sole- 
noid  29. 

More  particularly,  a  cam  shaft  242'  is  protruded  from 
one  end  of  the  switching-over  mirror  24  at  a  position 
spaced  apart  from  the  central  pivot  shaft  241  and  is  en- 
gaged  by  an  elongated  cam  slot  of  a  cam  292  formed 
on  a  plunger  291  of  a  solenoid  29  fixed  to  the  reading 
carriage  25.  The  cam  slot  292  extends  in  a  direction  per- 
pendicular  to  a  reciprocal  moving  direction  of  the  plung- 
er  291  so  that,  when  the  switching-over  mirror  24  is 
rocked,  the  cam  shaft  242'  can  be  shifted  in  the  direction 
perpendiculartothe  moving  direction  of  theplunger291  . 

A  spring  243  is  attached  to  the  switching-over  mirror 
24  to  bias  the  latter  in  an  anti-clockwise  direction  in  Fig. 
3,  so  that  the  switching-over  mirror  24  is  always  biased 
toward  a  direction  to  rotate  it  from  the  original  reading 
mode  position  24A  to  the  film  reading  mode  position 
24B,  thereby  positioning  the  mirror  to  the  film  reading 
mode  position  24B.  When  the  solenoid  29  is  energized 
to  magnetically  attract  the  plunger  291,  the  switching- 
over  mirror  24  is  rotated  in  a  clockwise  direction  in  Fig. 
3  against  the  biasing  force  of  the  spring  243,  thus  posi- 
tioning  and  fixing  the  mirror  to  the  original  reading  mode 
position  24A. 

In  case  where  the  light  path  is  switched  over  by  the 
switching-over  mirror  24  in  this  way,  the  mirror  24  can 
be  switched  over  by  rotating  the  latter  only  by  90  de- 
grees,  with  the  result  that  the  mirror  can  be  driven  even 
by  a  driving  mechanism  such  as  a  straight  moving  so- 
lenoid  having  a  short  stroke,  without  using  any  driving 
mechanism  such  as  a  motor  and  a  rotary  solenoid  pro- 
viding  a  rotational  movement. 

Fig.  5  shows  a  block  diagram  of  a  drive  control  cir- 

cuit. 
More  particularly,  in  Fig.  5,  the  reference  numeral 

100  denotes  a  main  drive  treatment  circuit  which  per- 
forms  various  calculations  on  the  basis  of  a  control  pro- 

5  gram  and  fixed  data  stored  in  a  memory  circuit  (ROM), 
treats  input  signals  and  emits  output  signals.  The  input 
signals  including  a  mode  signal  from  the  mode  change 
switch  8  and  a  reading  start  signal  from  a  read  command 
button  101  are  sent  to  the  drive  treatment  circuit  100 

10  through  an  input  circuit  102. 
On  the  other  hand,  the  output  or  control  signals 

treated  and  calculated  by  the  drive  control  circuit  100 
are  sent  to  an  output  circuit  104  directly  or  through  a 
latch  circuit  103,  and  then  to  an  original  reading  mode 

is  drive  circuit  1  05  and  a  reading  carriage  drive  circuit  1  06 
both  connected  to  the  output  circuit  1  04.  In  this  way,  the 
solenoid  29,  a  motor  1  07  for  driving  the  reading  carriage 
25,  and  a  motor  109  for  driving  the  rotary  mirror  14  are 
controlled  and  driven  by  the  drive  treatment  circuit  100 

20  through  the  original  reading  mode  drive  circuit  105, 
reading  carriage  drive  circuit  106,  and  a  rotary  mirror 
drive  circuit  108,  respectively. 

Fig.  6  shows  a  circuitry  of  an  image  treatment  por- 
tion  of  the  image  treatment  apparatus  according  to  the 

25  illustrated  embodiment,  and  arrows  shown  therein  indi- 
cate  a  flow  of  an  image  signal. 

As  shown  in  Fig.  6,  the  image  of  the  microfilm  F  or 
the  image  of  the  original  P  is  converted  into  the  electrical 
signal  by  means  of  the  image  sensor  (light  receiving  el- 

30  ement)  9  and  is  inputted  to  an  amplifying  circuit  31 
where  the  signal  is  amplified.  The  amplified  signal  is  in- 
putted  to  an  image  treatment  circuit  34  through  an  A/D 
converting  circuit  32  and  a  shading  correction  circuit  33. 
After  treated  in  the  image  treatment  circuit  34,  the  signal 

35  is  outputted  to  an  image  forming  apparatus  37  such  as 
LBP,  ink  jet  printer  or  the  like  through  a  printer  interface 
circuit  35.  Further,  the  signal  from  the  image  treatment 
circuit  34  is  stored  in  a  memory  (RAM)  36.  Incidentally, 
in  Fig.  6,  a  CPU  (central  processing  unit),  an  operation 

40  portion  or  the  like  are  omitted. 
Next,  the  operation  of  the  image  treatment  appara- 

tus  according  to  the  illustrated  embodiment  will  be  ex- 
plained  with  reference  to  a  flow  chart  shown  in  Fig.  7. 

When  a  power  switch  is  turned  ON  (STEP  1),  it  is 
45  judged  which  mode  is  selected  in  the  mode  change 

switch  8  (STEP  2). 
Hereinafter,  each  of  modes  will  be  explained. 

(i)  Reader  Mode: 
50 

When  the  reader  mode  a  is  selected,  the  rotary  mir- 
ror  14  for  switching  the  light  path  is  rotated  to  be  posi- 
tioned  to  the  reader  mode  position  1  4A  (STEP  3).  In  this 
position,  the  image  light  from  the  microfilm  is  projected 

55  on  the  screen  3  through  the  focusing  lens  1  2,  prism  1  7, 
fixed  mirror  13  and  rotary  mirror  14.  Incidentally,  in  this 
mode,  it  is  necessary  that  the  original  support  plate  6 
formed  on  the  upper  surface  of  the  body  case  2  must 

4 
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be  covered  by  the  original  hold-down  cover  7. 

(ii)  Film  Reading  Mode: 

When  the  film  reading  mode  b  is  selected,  the  rotary 
mirror  14  is  rotated  to  be  positioned  to  the  film  reading 
mode  position  14B  (STEP  4).  Then,  the  solenoid  29  is 
turned  OFF,  with  the  result  that  the  switching-over  mirror 
24  mounted  on  the  reading  carriage  25  is  positioned,  by 
the  spring  force  of  the  spring  243,  to  the  film  reading 
mode  position  24B  where  the  reflection  surface  242  is 
inclined  to  face  upwardly  (STEP  5). 

Then,  when  the  read  command  button  101  is  de- 
pressed  (STEP  6),  the  motor  1  07  for  driving  the  reading 
carriage  25  is  driven  (STEP  7)  to  provide  the  scanning 
movement  of  the  reading  carriage  25  along  the  image 
focusing  plane  A1  ,  thereby  reading  the  whole  surface  of 
the  microfilm  image  by  means  of  the  image  sensor  9 
(STEP  8).  Also  in  this  mode,  the  original  support  plate 
6  must  be  covered  by  the  original  hold-down  cover  7. 

(iii)  Original  Reading  Mode: 

When  the  original  reading  mode  c  is  selected,  the 
solenoid  29  is  turned  ON,  with  the  result  that  the  switch- 
ing-over  mirror  24  is  rotated,  through  the  cam  shaft  242' 
engaging  by  the  cam  slot  292  of  the  plunger  291  ,  in  the 
anti-clockwise  direction  in  Fig.  3  to  be  positioned  to  the 
original  reading  mode  position  (STEP  5).  Then,  after  the 
original  P  is  set  on  the  original  support  plate  6  and  is 
held  down  by  the  cover  7,  the  read  command  button  101 
is  depressed  (STEP  6).  When  the  read  command  signal 
is  inputted,  the  motor  107  is  driven  to  move  the  reading 
carriage  25,  thus  performing  the  scanning  and  reading 
operation  regarding  the  original  image. 

Figs.  8  and  9  show  a  microfilm  image  treatment  ap- 
paratus  according  to  a  second  embodiment  of  the 
present  invention. 

In  this  second  embodiment,  the  switching-over  mir- 
ror  (switching  means)  24  as  in  the  first  embodiment  is 
omitted;  the  apparatus  of  the  second  embodiment  is  of 
image  sensor  rotation  switching  type  wherein  the  mode 
changing  is  effected  by  rotating  the  image  sensor.  Ac- 
cordingly,  the  image  light  B1  of  the  original  and  the  im- 
age  light  B2  of  the  microfilm  are  directly  received  by  the 
image  sensor  9,  and,  in  the  original  reading  mode,  the 
image  sensor  9  is  positioned  at  a  focusing  plane  of  the 
short-focus  lens  array  23. 

More  particularly,  the  image  sensor  9  is  selectively 
positioned  between  an  original  reading  mode  position 
9A  where  the  image  focusing  plane  A1  on  which  the  im- 
age  of  the  microfilm  is  focused  at  the  same  magnifica- 
tion  by  means  of  the  first  optical  focusing  system  10  is 
formed  at  a  position  spaced  apart  from  the  focusing 
plane  of  the  original  by  a  predetermined  distance  p  and 
the  light  receiving  face  of  the  image  sensor  9  coincides 
with  the  image  focusing  plane  A2  of  the  original  P,  and 
a  film  reading  mode  position  9B  where  the  light  receiving 

face  of  the  image  sensor  9  coincides  with  the  same  mag- 
nification  image  focusing  plane  A1  of  the  microfilm.  By 
selecting  the  value  of  the  distance  p  at  will,  the  freedom 
of  a  gap  a  of  a  scanning  stroke  can  be  increased. 

5  The  image  sensor  9  is  attached  to  a  support  plat- 
form  1  9  spaced  apart  from  a  rotary  shaft  1  8  by  a  prede- 
termined  radial  distance  through  support  arms  1  91  ,  and 
is  rocked  between  the  original  reading  mode  position  9A 
and  the  film  reading  mode  position  9B  by  rotating  the 

10  rotary  shaft  1  8.  A  driving  mechanism  for  the  rotary  shaft 
18  comprises  a  worm  wheel  192  attached  to  the  rotary 
shaft  1  8,  a  worm  gear  1  93  meshed  with  the  worm  wheel 
1  92,  a  motor  1  94  for  rotating  the  worm  gear  1  93,  and  a 
torque  limiter  195.  By  controlling  the  rotation  amount  of 

is  the  motor  194,  the  control  mode  position  of  the  image 
sensor  9  can  be  changed. 

Other  fundamental  constructions  and  operation  of 
the  image  treatment  apparatus  according  to  the  second 
embodiment  are  the  same  as  those  of  the  first  embodi- 

20  ment. 
Figs.  1  0  to  1  5  show  a  microfilm  image  treatment  ap- 

paratus  according  to  a  third  embodiment  of  the  present 
invention. 

Fig.  10  shows  an  appearance  of  the  microfilm  im- 
25  age  treatment  apparatus  wherein,  as  in  the  first  embod- 

iment  of  Fig.  1  ,  a  screen  3  on  which  an  image  from  the 
microfilm  is  projected  in  an  enlarged  scale  is  disposed 
on  a  front  surface  of  a  body  case  2  thereof.  Below  the 
screen  3,  there  is  arranged  a  film  feeding  mechanism  4 

30  for  feeding  the  microfilm,  and  a  lens  holding  portion  5 
for  projecting  the  image  of  the  microfilm  onto  the  screen 
3  is  disposed  between  the  screen  3  and  the  film  feeding 
mechanism  4. 

In  this  third  embodiment,  an  original  support  plate 
35  40  on  which  an  original  is  rested  is  assembled  on  an 

original  holding  carrier  41  which  can  be  removably 
mounted  on  the  body  case  2.  An  insertion  opening  42 
through  which  the  original  holding  carrier  41  is  mounted 
on  the  apparatus  is  formed  in  the  side  surface  of  the 

40  body  case  2.  The  original  holding  carrier  41  comprises 
a  plate-shaped  glass  holding  frame  43,  the  original  sup- 
port  plate  40  made  of  a  flat  glass  plate  held  by  the  glass 
holding  frame  43,  and  an  optical  scanner  44  for  scan- 
ning  and  reading  the  original  rested  on  the  original  sup- 

45  port  plate  40. 
The  glass  holding  frame  43  has  a  rectangular  shape 

and  has  a  sliding  portion  431  which  is  formed  on  one  of 
sides  of  the  frame  extending  along  the  inserting  direc- 
tion  to  the  body  case  2  and  which  can  be  slidably  fitted 

so  into  a  recess  451  of  a  guide  rail  45  fixed  to  the  body  case 
2.  The  original  support  plate  40  is  disposed  on  the  glass 
holding  frame  43  at  a  position  nearer  to  an  inlet  end  (in- 
sertion  end)  thereof.  Further,  gripping  members  432  for 
mounting  and  dismounting  the  glass  holding  frame  43 

55  with  respect  to  the  body  case  are  formed  on  an  end  of 
the  frame  43  opposite  to  the  insertion  end  thereof. 

On  the  other  hand,  the  optical  scanner  44  reads  and 
scans  the  original  rested  on  the  original  support  plate  6 

5 
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in  a  direction  perpendicular  to  the  inserting  direction  of 
the  original  holding  carrier  41,  and  is  assembled  as  a 
unit  wherein  an  illumination  lap  46  and  a  reflection  plate 
47  for  illuminating  the  original,  and  a  short-focus  lens 
array  48  are  integrally  attached  to  a  holder  49.  A  roller 
491  is  rotatably  mounted  on  one  end  of  the  holder  49, 
which  roller  is  adapted  to  rotatably  contact  with  a  back 
surface  of  the  insertion  end  of  the  glass  holding  frame 
43  of  the  original  holding  carrier  41  .  Further,  a  projection 
492  (Fig.  10)  is  formed  on  the  other  end  of  the  holder 
49,  which  projection  is  engaged  by  a  guide  slot  433 
formed  in  the  frame  43  along  one  edge  of  the  original 
support  plate  40,  so  that  the  reading  and  scanning  of 
the  optical  scanner  44  is  effected  along  this  guide  slot 
433. 

The  holder  49  has  a  substantially  rectangular  shape 
and  is  provided  at  its  both  upper  lateral  edges  with  flang- 
es  493  protruding  toward  the  terminals  of  the  reading 
and  scanning  direction,  which  flanges  are  adapted  to  be 
engaged  by  and  disengaged  from  a  sensor  carriage  50 
mounted  on  the  body  case  2.  Further,  the  flanges  493 
are  tapered  at  their  insertion  ends  to  facilitate  the  inser- 
tion  of  the  holder  49  to  the  body  case.  The  original  sup- 
port  plate  40  is  rotatably  connected,  at  its  one  edge,  to 
the  glass  holding  frame  43  through  hinges  401  . 

Fig.  1  1  shows  the  internal  arrangement  of  the  body 
case  2  with  the  original  holding  carrier  41  being  un- 
mounted. 

More  particularly,  as  in  the  first  embodiment  of  Fig. 
2,  the  light  from  the  lamp  (light  source)  11  is  gathered 
by  the  condenser  lens  1  6,  and  the  light  passed  through 
the  condenser  lens  16  illuminates  the  microfilm  F  held 
by  the  film  feeding  mechanism  4  from  the  underside. 
The  image  of  the  microfilm  F  is  enlarged  by  the  focusing 
lens  12  and  is  deflected  by  the  fixed  mirror  13  and  the 
rotary  mirror  14,  and  is  projected  on  the  screen  3. 

Next,  a  light  path  for  the  reading  will  be  explained. 
Now,  a  line  sensor  of  contact  type  such  as  a  CCD 
(charge  coupled  device)  is  used  as  the  image  sensor  9. 
When  the  reading  of  the  image  is  commanded  from,  for 
example,  the  operation  portion  (not  shown),  the  rotary 
mirror  1  4  is  shifted  up  to  a  position  shown  by  a  phantom 
line  in  Fig.  11  and  is  stopped  there.  Then,  the  image  of 
the  microfilm  F  can  be  read  by  scanning  the  focusing 
plane  A1  by  means  of  the  light  receiving  element  9. 

As  shown  in  Fig.  1  4,  the  image  sensor  9  is  attached 
to  the  sensor  carriage  50  one  end  of  which  is  slidably 
mounted  on  a  rail  52  fixed  to  the  body  case  2  through  a 
slide  bearing  51  .  Further,  the  sensor  carriage  50  is  pro- 
vided  at  its  other  end  with  guide  projections  53  which 
slidably  contact  with  an  auxiliary  rail  54  fixed  to  the  body 
case  2  through  slide  members  55.  Further,  a  circuit 
board  56  is  attached  to  the  top  of  the  sensor  carriage 
50,  and  one  end  of  a  flexible  connection  code  57  such 
as  a  flat  cable  is  connected  to  the  circuit  board  56. 

Fig.  1  2  shows  the  internal  arrangement  of  the  body 
case  2  with  the  original  holding  carrier  41  being  mounted 
therein  and  the  optical  scanner  44  being  mounted  on 

the  scanner  guide  rails  52'  of  the  sensor  carriage  50. 
The  optical  scanner  44  constitutes  a  second  optical  fo- 
cusing  system  20,  the  positional  relation  between  the 
short-focus  lens  array  48,  image  sensor  9  and  original 

5  support  plate  40  is  determined  by  the  flanges  493  en- 
gaged  by  the  scanner  guide  rail  52  of  the  sensor  car- 
riage  50,  and  the  roller  491  engaged  by  the  back  surface 
of  the  original  holding  carrier  41  . 

In  this  third  embodiment,  when  the  reader  mode  or 
10  the  film  reading  mode  is  carried  out,  the  original  holding 

carrier  41  is  removed  from  the  body  case  2.  And,  in  the 
reader  mode,  the  image  of  the  microfilm  is  focused  and 
projected  on  the  screen  3  through  the  first,  second  and 
third  light  paths  301,  302,  303,  as  in  the  first  embodi- 

es  ment. 
Further,  in  the  film  reading  mode,  the  rotary  mirror 

14  is  rotated  to  be  positioned  to  the  film  reading  mode 
position  14B,  so  that  the  image  of  the  microfilm  is  fo- 
cused  on  the  image  sensor  9  through  the  first,  second, 

20  third  and  fourth  paths  301  ,  302,  303,  304,  and,  by  shift- 
ing  the  sensor  carriage  50,  the  image  sensor  9  reads 
and  scans  the  image  focusing  plane  A1  to  read  the  im- 
age  of  the  microfilm. 

On  the  other  hand,  in  the  original  reading  mode,  the 
25  original  holding  carrier  41  is  inserted  into  the  carrier  in- 

sertion  opening  42  formed  in  the  side  surface  of  the  body 
case  2  with  the  original  being  rested  on  the  predeter- 
mined  position.  In  this  case,  the  optical  scanner  44  is 
inserted  into  the  sensor  carriage  50  through  the  guide 

30  rails  52'  and  is  fixed  in  place.  Although  not  shown,  when 
the  optical  scanner  44  is  completely  inserted  into  the 
sensor  carriage,  the  terminal  of  the  illuminating  lamp  46 
of  the  optical  scanner  44  is  connected  to  the  terminal  of 
the  power  source. 

35  The  optical  scanner  44  is  shifted  together  with  the 
sensor  carriage  50  to  read  the  image  of  the  original. 

Fig.  16  shows  a  fourth  embodiment  of  the  present 
invention.  In  this  fourth  embodiment,  the  second  optical 
focusing  system  20  for  reading  the  original  is  arranged 

40  above  the  screen  3  disposed  on  the  front  surface  of  the 
body  case  2,  and  a  known  print  device  80  is  incorporated 
into  a  lower  portion  of  the  body  case  2,  whereby  all  of 
the  operations  regarding  the  reader  mode,  original  read- 
ing  mode,  film  reading  mode  and  print  mode  can  be  per- 

45  formed  at  the  front  side  of  the  body  case  2. 
Regarding  this  embodiment,  in  the  reader  mode, 

the  first  optical  focusing  system  10  focuses  the  image 
of  the  microfilm  illuminated  by  the  lamp  61  on  the  screen 
3  through  the  condenser  lens  62,  focusing  lens  63,  scan- 

so  ning  mirror  64,  second  mirror  65  and  third  mirror  66. 
By  rotating  the  scanning  mirror  64  around  a  rotary 

shaft  641  at  a  predetermined  speed,  the  image  focusing 
plane  A1  is  shifted  upwardly.  The  image  on  the  moving 
plane  A1  is  sequentially  read  by  the  image  sensor  9  ar- 

55  ranged  at  the  side  of  the  second  optical  focusing  system 
20,  thus  performing  the  reading  of  the  microfilm  image. 

Further,  the  second  optical  focusing  system  20  fo- 
cuses  the  image  of  the  original  being  moved  between  a 

6 
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pair  of  flat  glass  plates  71  on  the  image  sensor  9  through 
a  short-focus  lens  array  72,  thus  reading  the  image.  An 
illuminating  lamp  73  for  illuminating  the  original  P  is  dis- 
posed  near  the  short-focus  lens  array  72. 

Further,  one  ends  of  the  flat  glass  plates  71  face  an 
original  insertion  inlet  74  formed  in  the  front  surface  of 
the  body  case  2,  and  a  pair  of  feed  rollers  75  are  dis- 
posed  between  the  original  insertion  inlet  74  and  the  flat 
glass  plates  71  .  On  the  other  hand,  another  pair  of  feed 
rollers  76  are  disposed  in  the  vicinity  of  trailing  ends  of 
the  flat  glass  plates  71  so  that  the  read  original  is  dis- 
charged  onto  an  ejector  tray  77  arranged  on  the  top  of 
the  body  case  2. 

The  image  sensor  9  is  fixedly  held  by  a  rotary  hinge 
78  rotatably  mounted  on  the  body  case  2.  In  the  original 
reading  mode,  the  image  sensor  9  is  oriented  upwardly 
to  face  the  above  short-focus  lens  array  72;  whereas,  in 
the  film  reading  mode,  the  image  sensor  9  is  rotated 
rearwardly  by  90  degrees  (phantom  line  position)  to  be 
positioned  on  the  image  focusing  plane  A1  for  the  mi- 
crofilm. 

The  print  device  80  serves  to  print  the  image  on  a 
recording  sheet  on  the  basis  of  the  image  information 
read  by  the  image  sensor  9  and  preferably  consists  of 
a  laser  beam  printer.  The  print  device  is  of  electrostatic 
recording  type  wherein  a  laser  beam  emitted  from  a  la- 
ser  light  source  (not  shown)  in  correspondence  to  each 
pixel  of  the  image  is  deflected  toward  a  main  scanning 
direction  by  means  of  a  polygonal  mirror  and  the  like 
and  is  directed  onto  a  photosensitive  drum  84  through 
a  focusing  lens  82  and  a  mirror  83  to  expose  the  drum, 
thereby  forming  an  electrostatic  image  on  the  photosen- 
sitive  drum  84.  The  image  formed  on  the  drum  is  devel- 
oped  by  a  known  electrostatic  image  forming  process 
and  is  then  transferred  onto  the  recording  sheet  to  ob- 
tain  the  print  image. 

Around  the  photosensitive  drum  84,  there  are  dis- 
posed,  in  order,  a  primary  charger  85,  developing  device 
86,  transfer  charger  87,  cleaner  88  and  discharger  89, 
which  elements  serve  to  perform  the  electrostatic  image 
forming  process.  The  recording  sheets  90  are  stacked 
in  a  cassette  91  and  are  sent  to  a  conveying  belt  94  one 
by  one  by  means  of  a  supply  roller  92  through  a  guide 
93.  The  sheet  is  then  fed,  by  the  conveying  belt  94,  to 
a  transferring  portion  95  where  the  image  is  transferred 
from  the  photosensitive  drum  to  the  recording  sheet. 
Thereafter,  the  recording  sheet  is  fed  to  the  fixing  portion 
96  where  the  image  is  permanently  fixed  to  the  sheet, 
and  then  the  sheet  is  ejected  onto  an  ejector  tray  97 
disposed  on  the  front  surface  of  the  body  case  2. 

Fig.  1  7  shows  a  fifth  embodiment  of  the  present  in- 
vention.  In  Fig.  17,  light  from  a  lamp  (light  source)  701 
is  gathered  by  a  condenser  lens  702  and  is  deflected 
upwardly  by  a  mirror  M1  ,  and  then  is  gathered  by  a  con- 
denser  lens  703.  The  microfilm  F  held  by  a  film  carrier 
704  is  illuminated  by  the  light  passed  through  the  con- 
denser  lens  703  from  the  underside.  The  image  of  the 
microfilm  F  is  enlarged  by  a  projecting  lens  705,  and 

then  is  deflected  by  a  fixed  mirror  M2  and  movable  mir- 
ror  M31  and  is  projected  on  a  screen  706  (a  light  path 
from  the  lamp  to  the  screen  is  referred  as  "projection 
light  path"  hereinafter). 

5  Next,  a  reading  light  path  will  be  explained.  Now,  a 
line  sensor  of  contact  type  such  as  a  CCD  (charge  cou- 
pled  device)  is  used  as  the  image  sensor  9.  When  the 
reading  of  the  image  is  commanded  from,  for  example, 
the  operation  portion  (not  shown),  the  movable  mirror 

10  M31  is  shifted  up  to  a  position  M32  shown  by  a  broken 
line  and  is  stopped  there.  Then,  the  image  of  the  micro- 
film  F  can  be  read  by  scanning  a  focusing  plane  708  by 
means  of  a  light  receiving  element  707.  Other  than  this 
image  reading  operation,  the  light  receiving  element  707 

is  is  stopped  at  a  position  (initial  position)  shown  by  the 
solid  line  in  Fig.  17. 

Next,  the  reading  of  the  image  of  a  sheet-like  orig- 
inal  will  be  explained.  The  original  P  rested  on  an  original 
tray  711  is  fed  out  from  the  original  tray  by  means  of 

20  supply  rollers  712,  713  and  is  deflected  by  guides  714, 
715  and  then  is  fed  by  a  conveying  roller  71  6.  Light  from 
a  light  source  720  such  as  a  fluorescent  lamp  or  LED 
(light  emitting  diode)  illuminates  the  original  P  being  fed, 
and  the  reflected  light  passes  through  a  rod  lens  array 

25  721  and  is  focused  on  the  light  receiving  element  707. 
The  original  P  being  fed  at  a  constant  speed  is  conveyed 
onto  an  ejector  tray  718  by  means  of  an  ejector  roller 
717. 

Fig.  1  8  shows  a  circuitry  of  the  image  treatment  ap- 
30  paratus  according  to  the  fifth  embodiment,  and  arrows 

shown  therein  indicate  a  flow  of  an  image  signal.  As 
shown  in  Fig.  18,  the  image  of  the  microfilm  or  the  image 
of  the  sheet  original  is  converted  into  the  electric  signal 
by  means  of  the  light  receiving  element  707  and  is  in- 

35  putted  to  an  amplifying  circuit  731  where  the  signal  is 
amplified.  The  amplified  signal  is  inputted  to  an  image 
treatment  circuit  734  through  an  A/D  (analogue/digital) 
converting  circuit  732  and  a  shading  correction  circuit 
733.  After  treated  in  the  image  treatment  circuit  734,  the 

40  signal  is  outputted  to  an  image  forming  apparatus  (print 
device)  737  such  as  an  LBP  through  a  printer  interface 
circuit  735.  Incidentally,  in  Fig.  18,  a  CPU  (central 
processing  unit),  an  operation  portion  or  the  like  are 
omitted. 

45  Accordingly,  in  response  to  the  copy  demand  from 
the  operation  portion  (not  shown),  other  than  the  micro- 
film  image  reading  operation,  by  outputting  the  image 
information  read  from  the  original  P  to  the  image  forming 
apparatus  737,  it  is  possible  to  provide  an  microfilm  im- 

50  age  treatment  apparatus  also  having  an  original  image 
copying  function. 

Further,  in  the  illustrated  embodiment,  on  the  basis 
of  an  image  composing  signal  from  the  operation  portion 
(not  shown),  it  is  possible  to  compose  the  image  of  the 

55  microfilm  and  the  image  of  the  original.  That  is  to  say, 
as  mentioned  above,  the  image  information  of  the  sheet 
original  can  be  obtained  by  the  light  receiving  element 
707,  and,  as  shown  in  Fig.  18,  the  image  information 
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treated  by  the  image  treatment  circuit  734  is  temporarily 
stored  in  a  memory  736  such  as  a  RAM  (random  access 
memory).  Then,  after  the  image  information  inputted  to 
the  light  receiving  element  707  is  sent  to  the  image  treat- 
ment  circuit  734,  the  image  information  now  treated  and  s 
the  image  information  stored  in  the  memory  736  are 
composed  in  a  composing  circuit  738,  and  a  signal  rep- 
resentative  of  the  composed  image  information  is  sent 
to  the  printer  interface  circuit  735. 

As  shown  in  Fig.  19,  when  the  image  information  10 
741  of  the  microfilm  and  the  image  information  742  of 
the  sheet  original  are  composed  in  the  composing  circuit 
738,  a  composed  image  743  is  obtained,  and  such  com- 
posed  image  743  is  outputted  from  the  image  forming 
apparatus  737.  is 

Further,  in  this  case,  if  the  image  forming  apparatus 
737  is  capable  of  performing  a  both-surface  recording 
operation,  as  shown  in  Fig.  20,  when  the  image  infor- 
mation  751  of  the  microfilm  and  the  image  information 
752  of  the  sheet  original  are  composed,  a  composed  20 
image  753  is  obtained.  In  this  case,  the  fact  that  the 
character  B  is  recorded  on  the  back  surface  of  the  re- 
cording  sheet  is  shown  by  a  broken  line  character  B. 

Further,  by  adding  an  editing  function  to  the  image 
treatment  circuit  734,  various  editing  treatment  can  be  25 
effected.  To  this  end,  an  image  editing  circuit  739  is  in- 
corporated  into  the  image  treatment  circuit  734.  On  the 
basis  of  the  command  from  the  operation  portion  (not 
shown),  the  image  information  from  the  sheet  original  is 
treated  in  the  image  editing  circuit  739  before  it  is  stored  30 
in  the  memory  736.  On  the  other  hand,  the  image  infor- 
mation  of  the  microfilm  is  treated  in  the  image  editing 
circuit  739  after  treated  and  before  it  is  composed  in  the 
composing  circuit  738.  Now,  the  editing  function  in- 
cludes  a  masking  trimming  after  area  designation,  en-  35 
largement  and  contraction  in  longitudinal  and  trans- 
verse  directions,  partial  shift  of  image  and  the  like.  Next, 
concrete  examples  will  be  described. 

As  shown  in  Fig.  21  ,  when  an  area  764  encircled  by 
a  broken  line  on  the  image  information  761  of  the  micro-  40 
film  is  masked  in  response  to  the  positional  data  com- 
mand  from  the  operation  portion  (not  shown)  and  such 
image  information  761  is  composed  with  the  image  in- 
formation  762  of  the  original,  a  composed  image  763  is 
obtained.  That  is  to  say,  the  image  portion  in  the  masked  45 
area  764  of  the  image  information  of  the  microfilm  is  re- 
placed  by  the  image  information  762  of  the  original. 

Next,  as  shown  in  Fig.  22,  when  the  image  informa- 
tion  772  of  the  original  is  contracted  and  shifted  right- 
wardly  and  downwardly  in  response  to  the  command  so 
from  the  operation  portion  (not  shown)  and  such  image 
information  is  composed  with  the  image  information  771 
of  the  microfilm,  a  composed  image  773  is  obtained. 

Incidentally,  if  an  image  transmission  function  is 
added  to  the  printer  interface  circuit  735,  it  is  possible  ss 
to  transmit  the  image  information  after  composition. 

Fig.  23  shows  another  embodiment  of  an  image 
forming  apparatus.  In  this  embodiment,  the  image  form- 

ing  apparatus  is  embodied  as  an  ink  jet  recording  appa- 
ratus  wherein  an  image  is  recorded  on  a  recording  sheet 
by  discharging  ink  from  a  recording  head. 

In  Fig.  23,  a  printing  portion  803  is  constituted  by 
an  ink  jet  head  801  and  a  platen  802  disposed  near  and 
below  the  ink  jet  head.  At  an  upstream  side  of  the  print- 
ing  portion  803,  there  are  arranged  a  pair  of  auxiliary 
scanning  rollers  861  ,  862  rotated  in  directions  shown  by 
arrows,  which  rollers  serve  to  direct  a  recording  medium 
S  being  fed  along  a  guide  805  to  the  printing  portion  803. 
The  recording  medium  S  ejected  from  the  printing  por- 
tion  803  is  conveyed  by  a  pair  of  ejector  rollers  863,  865 
disposed  at  a  downstream  side  of  the  printing  portion 
803  and  rotated  in  directions  shown  by  the  arrows.  In 
order  to  handle  a  recording  medium  S  having  a  slow  fix- 
ing  speed,  an  ink  fixing  heater  866  is  disposed  at  a 
downstream  side  of  the  platen  802. 

The  recording  medium  S  is  sent  to  the  printing  por- 
tion  803  and  the  ejector  rollers  863,  865  by  means  of 
the  auxiliary  scanning  rollers  861  ,  862,  and  in  the  print- 
ing  portion  the  image  is  recorded  on  the  recording  me- 
dium  by  means  of  the  ink  jet  head  801  .  Further,  a  car- 
riage  801a  scans  or  shifts  in  a  direction  perpendicular 
to  a  feeding  direction  of  the  recording  medium. 

The  ink  jet  head  801  has  an  injection  element  for 
injecting  liquid  (ink)  droplet  by  the  use  of  thermal  energy. 
During  the  scanning  operation  of  the  ink  jet  head  801  , 
one-line  recording  is  effected  by  injecting  the  liquid  drop- 
lets  from  the  injection  element.  Afterthe  one-line  record- 
ing  has  been  finished,  the  recording  medium  S  is  shifted 
by  a  predetermined  amount  in  a  direction  shown  by  the 
arrow  839  by  the  predetermined  amount  of  rotation  of 
the  ejector  rollers  863,  865,  thus  permitting  the  next  one- 
line  recording.  In  this  way,  one-line  recordings  are  re- 
peated.  When  the  whole  recording  regarding  the  record- 
ing  medium  S  has  been  finished,  the  recording  medium 
S  is  ejected  out  of  the  apparatus  by  the  ejector  rollers 
863,  865. 

As  mentioned  above,  according  to  the  present  in- 
vention,  since  the  first  optical  focusing  system  for  focus- 
ing  the  image  of  the  microfilm  on  the  light  receiving  el- 
ement  and  the  second  optical  focusing  system  for  fo- 
cusing  the  image  of  the  original  are  provided,  and  the 
image  of  the  microfilm  or  the  image  of  the  original  is  se- 
lectively  projected  on  the  light  receiving  element  by  the 
switching  means,  it  is  possible  to  read  both  the  image 
of  the  microfilm  and  the  image  of  the  original  by  a  single 
apparatus  without  providing  an  additional  apparatus 
such  as  an  image  scanner. 

Claims 

1.  An  image  treating  apparatus,  comprising: 

a  screen  (3), 
reading  means  (24,  9)  for  reading  an  image  of 
a  film  (F)  or  an  original  (P), 
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a  mirror  (14)movable  between  a  first  position 
(14A)  for  projecting  the  image  of  a  film  (F)  set 
at  a  first  illuminating  position  onto  said  screen 
(3),  and  a  second  position  (14B)  for  projecting 
it  onto  said  reading  means  (24,  9), 
optical  means  (23)  for  forming  an  optical  path 
to  project  the  image  of  an  original  set  at  a  sec- 
ond  illuminating  position  different  from  the  first 
illuminating  position  onto  said  reading  means 
(24,  9),  and 
shift  means  (29)  for  shifting  said  reading  means 
(24,  9)  to  a  reflective  light  path  of  said  mirror 
(14)  positioned  at  the  second  position  (14B)  or 
to  the  optical  path  of  said  optical  means  (23), 
for  selectively  reading  the  image  of  a  film  set  at 
the  first  illumination  position,  or  the  image  of  the 
original  set  at  the  second  position. 

2.  An  image  treating  apparatus  according  to  claim  1  , 
wherein 
said  reading  means  (24,  9)  includes  a  movable  mir- 
ror  (24)  and  an  image  sensor  (9),  said  movable  mir- 
ror  being  shifted  to  the  reflective  light  path  or  the 
optical  path  by  said  shift  means  (29). 

3.  An  image  treating  apparatus  according  to  claim  1  , 
wherein 
said  reading  means  (24,  9)  includes  an  image  sen- 
sor  (9)  to  be  shifted  to  the  reflective  light  path  or  the 
optical  path  by  said  shift  means  (29). 

4.  An  image  treating  apparatus  according  to  claim  1  , 
2  or  3, 
further  comprising  mode  selecting  means  (29,  291  ) 
for  switchably  selecting  a  first  mode  for  reading  an 
image  beam  of  the  film  (F)  which  follows  the  reflec- 
tion  light  path  of  said  mirror  (14)  or  a  second  mode 
for  reading  an  image  beam  of  the  original  which  fol- 
lows  the  optical  path  formed  by  said  optical  means 
(23). 

5.  An  image  treating  apparatus  according  to  claim  4, 
wherein 
said  mode  selecting  means  (29,  291)  is  controlled 
so  that  when  the  first  mode  is  selected  said  reading 
means  (24,  9)  is  disposed  in  the  reflection  light  path, 
and  when  the  second  mode  is  selected  said  reading 
means  is  disposed  in  the  optical  path  of  said  optical 
means  (23). 

6.  An  image  treating  apparatus  according  to  any  one 
of  claims  1  to  5,  wherein 
said  shift  means  (29)  shifts  in  a  constant  speed  in 
a  direction  transversing  the  reflection  light  path  and 
the  optical  path  of  said  optical  means  (23). 

7.  An  image  treating  apparatus  according  to  any  one 
of  claims  1  to  6, 

further  comprising  a  carrier  (25)  for  supporting  said 
reading  means  (24,  9)  and  said  optical  means  (23), 
said  carrier  being  shifted  by  said  shift  means  (29). 

5  8.  An  image  treating  apparatus  according  to  claim  7, 
wherein 
said  shift  means  (29)  shifts  said  carrier  (25)  at  a  con- 
stant  speed  in  a  direction  transversing  the  reflection 
light  path  and  the  optical  path  of  said  optical  means 

10  (23). 

9.  An  image  treating  apparatus  according  to  claim  7, 
wherein 
said  carrier  (25)  holds  illumination  means  (21,  22) 

is  for  illuminating  the  original,  and  shifts  together  with 
said  illumination  means. 

10.  An  image  treating  apparatus  according  to  claim  1  , 
wherein 

20  said  shift  means  (29)  includes  change  means  for 
changing  orientation  of  a  light  receiving  surface  of 
said  reading  means  (24,  9). 

11.  An  image  treating  apparatus  according  to  claim  1  , 
25  further  comprising  moving  means  for  moving  the 

original,  said  moving  means  being  controlled  so  that 
when  reading  the  original  said  reading  means  (24, 
9)  is  fixed  at  a  predetermined  position  and  the  orig- 
inal  is  moved  by  said  moving  means  to  scan  the  im- 

30  age  thereon,  and  when  reading  the  film  (F)  the  film 
is  fixed  and  said  reading  means  is  shifted  to  scan 
the  image  on  the  film. 

35  Patentanspriiche 

1.  Bildverarbeitungsgerat,  umfassend 

einen  Bildschirm  (3), 
40  -  eine  Leseeinrichtung  (24,  9)  zum  Lesen  eines 

Bildes  eines  Films  (F)  oder  einer  Vorlage  (Ori- 
ginal)  (P), 
einen  Spiegel  (14),  der  bewegbar  ist  zwischen 
einer  ersten  Position  (14A)  zur  Projektion  des 

45  Bildes  eines  an  eine  erste  Beleuchtungspositi- 
on  gebrachten  Filmes  (F)  auf  den  Bildschirm 
(3),  und  einer  zweiten  Position  (14B)  zur  Pro- 
jektion  des  Bildes  auf  die  Leseeinrichtung  (24, 
9), 

so  -  optische  Mittel  (23)  zur  Erzeugung  eines  Licht- 
weges,  urn  das  Bild  einer  an  einer  zweiten,  von 
der  ersten  verschiedenen  Beleuchtungspositi- 
on  angebrachten  Vorlage  auf  die  Leseeinrich- 
tung  (24,  9)  zu  projizieren,  und 

55  -  eine  Verschiebeeinrichtung  (29)  zum  Verschie- 
ben  der  Leseeinrichtung  (24,  9)  in  einen  Ftefle- 
xionssstrahlengang  des  in  der  zweiten  Position 
(14B)  position  ierten  Spiegels  (14)  oder  in  den 
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Lichtweg  der  optischen  Mittel  (23),  zum  wahl- 
weisen  Lesen  des  Bildes  eines  an  die  erste  Be- 
leuchtungsposition  gebrachten  Filmes,  oder 
des  Bildes  der  an  einezweite  Position  gebrach- 
ten  Vorlage. 

2.  Bildverarbeitungsgerat  nach  Anspruch  1,  wobei 
die  Leseeinrichtung  (24,  9)  einen  bewegbaren 
Spiegel  (24)  und  einen  Bildsensor  (9)  enthalt  und 
der  bewegbare  Spiegel  durch  die  Verschiebeein- 
richtung  (29)  in  den  Reflexionsstrahlengang  oder  in 
den  besagten  Lichtweg  verschoben  wird. 

3.  Bildverarbeitungsgerat  nach  Anspruch  1,  worin 
die  Leseeinrichtung  (24,  9)  einen  Bildsensor  (9),  der 
mit  Hilfe  der  Verschiebeeinrichtung  (29)  in  den  Re- 
flexionsstrahlengang  oder  in  den  besagten  Licht- 
weg  verschoben  werden  soil,  enthalt. 

4.  Bildverarbeitungsgerat  nach  Anspruch  1  ,  2  oder  3, 
weiter  umfassend  Betriebsartwahlmittel  (29,  291) 
zur  umschaltbaren  Auswahl  einer  ersten  Betriebs- 
art  zum  Lesen  eines  Bildstrahlenbundels  vom  Film 
(F),  das  dem  Reflexionsstrahlengang  des  Spiegels 
(14)  folgt,  oder  einer  zweiten  Betriebsartzum  Lesen 
eines  Bildstrahlenbundels  der  Vorlage,  das  dem 
durch  die  optischen  Mittel  (23)  erzeugten  Lichtweg 
folgt. 

5.  Bildverarbeitungsgerat  nach  Anspruch  4,  worin 
das  Betriebsartwahlmittel  (29,  291)  so  gesteuert 
wird,  dal3  bei  Auswahl  der  ersten  Betriebsart  die  Le- 
seeinrichtung  (24,  9)  im  Reflexionsstrahlengang 
und  bei  Auswahl  der  zweiten  Betriebsart  im  Licht- 
weg  des  optischen  Mittels  (23)  angeordnet  ist. 

6.  Bildverarbeitungsgerat  nach  einem  der  Anspruche 
1  bis  5,  bei  der  sich  die  Verschiebeeinrichtung  (29) 
mit  konstanter  Geschwindigkeit  in  einer  den  Refle- 
xionsstrahlengang  und  den  Lichtweg  des  optischen 
Mittels  (23)  durchquerenden  Richtung  verschiebt. 

7.  Bildverarbeitungsgerat  nach  einem  der  Anspruche 
1  bis  6,  weiter  umfassend  einen  Trager  (25)  zur  Hal- 
terung  der  Leseeinrichtung  (24,  9)  und  des  opti- 
schen  Mittels  (23),  wobei  besagter  Trager  durch  die 
Verschiebeeinrichtung  (29)  verschoben  wird. 

8.  Bildverarbeitungsgerat  nach  Anspruch  7,  worin  die 
Verschiebeeinrichtung  (29)  den  Trager  (25)  mit 
gleichbleibender  Geschwindigkeit  in  einer  den  Re- 
flexionsstrahlengang  und  den  Lichtweg  des  opti- 
schen  Mittels  (23)  durchquerenden  Richtung  ver- 
schiebt. 

9.  Bildverarbeitungsgerat  nach  Anspruch  7,  worin  der 
Trager  (25)  eine  Beleuchtungseinrichtung  (21,  22) 
zur  Beleuchtung  der  Vorlage  enthalt  und  sich  zu- 

10. 

11. 

10 

15 

20 

sammen  mit  dieser  verschiebt. 

Bildverarbeitungsgerat  nach  Anspruch  1,  worin  die 
Verschiebeeinrichtung  (29)  eine  Anderungseinrich- 
tung  zum  Andern  der  Orientierung  einer  Lichtemp- 
fangsflache  der  Leseeinrichtung  (24,  9)  enthalt. 

Bildverarbeitungsgerat  nach  Anspruch  1,  weiter 
umfassend  eine  Bewegungseinrichtung  zum  Bewe- 
gen  der  Vorlage,  wobei  erstere  so  gesteuert  wird, 
dal3 

beim  Lesen  der  Vorlage  die  Leseeinrichtung 
(24,  9)  an  einer  vorbestimmten  Position  fixiert 
ist  und  die  Vorlage  durch  die  Bewegungsein- 
richtung  zum  Abtasten  des  auf  der  Vorlage  be- 
findlichen  Bildes  bewegt  wird  und 
beim  Lesen  des  Filmes  (F)  der  Film  fixiert  ist 
und  die  Leseeinrichtung  zum  Abtasten  des  Bil- 
des  auf  dem  Film  verschoben  wird. 

Revendications 

25  1.  Appareil  de  traitement  d'image  comprenant: 

un  ecran  (3), 
des  moyens  de  lecture  (24,  9)  pour  lire  une  ima- 
ge  d'un  film  (F)  ou  d'un  original  (P), 
un  miroir  (14)  mobile  entre  une  premiere  posi- 
tion  (14A),  pour  projeter  I'image  d'un  film  (F) 
dispose  dans  une  premiere  position  d'eclairage 
sur  ledit  ecran  (3),  et  une  deuxieme  position 
(1  4B)  pour  la  projeter  sur  lesdits  moyens  de  lec- 
ture  (24,  9), 
un  moyen  optique  (23)  pour  former  un  trajet  op- 
tique  pour  projeter  I'image  d'un  original  dispose 
dans  une  deuxieme  position  d'eclairage,  diffe- 
rente  de  la  premiere  position  d'eclairage,  sur 
lesdits  moyens  de  lecture  (24,  9),  et 
un  moyen  de  decalage  (29)  pour  decaler  lesdits 
moyens  de  lecture  (24,  9)  vers  un  trajet  de  lu- 
miere  de  reflexion  dudit  miroir  (14)  dispose 
dans  la  deuxieme  position  (1  4B)  ou  vers  le  tra- 
jet  optique  dudit  moyen  optique  (23),  en  vue  de 
lire  selectivement  I'image  d'un  film  dispose 
dans  la  premiere  position  d'eclairage,  ou  I'ima- 
ge  de  I'original  dispose  dans  la  deuxieme  posi- 
tion. 

30 
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2.  Appareil  de  traitement  d'image  selon  la  revendica- 
tion  1  ,  dans  lequel 

lesdits  moyens  de  lecture  (24,  9)  compren- 
nent  un  miroir  mobile  (24)  et  un  detecteur  (9)  d'ima- 
ge,  ledit  miroir  mobile  etant  decale  vers  le  trajet  de 
lumiere  de  reflexion  ou  vers  le  trajet  optique  par  ledit 
moyen  de  decalage  (29). 
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3.  Appareil  de  traitement  d'image  selon  la  revendica- 
tion  1  ,  dans  lequel 

lesdits  moyens  de  lecture  (24,  9)  comportent 
un  detecteur  (9)  d'image  destine  a  etre  decale  vers 
le  trajet  de  lumiere  de  reflexion  ou  vers  le  trajet  op- 
tique  par  ledit  moyen  de  decalage  (29). 

4.  Appareil  de  traitement  d'image  selon  la  revendica- 
tion  1,  2  ou  3, 

comprenant  en  outre  des  moyens  (29,  291) 
de  selection  de  mode  pour  selectionner  de  maniere 
commutable  un  premier  mode  pour  la  lecture  d'un 
faisceau  d'image  du  film  (F)  qui  suit  le  trajet  de  lu- 
miere  de  reflexion  dudit  miroir  (14)  ou  un  deuxieme 
mode  pour  la  lecture  d'un  faisceau  d'image  de  I'ori- 
ginal  qui  suit  le  trajet  optique  forme  par  ledit  moyen 
optique  (23). 

5.  Appareil  de  traitement  d'image  selon  la  revendica- 
tion  4,  dans  lequel 

lesdits  moyens  (29,  291)  de  selection  de  mo- 
de  sont  commandes  de  telle  sorte  que,  lorsque  le 
premier  mode  est  selectionne,  lesdits  moyens  de 
lecture  (24,  9)  sont  disposes  dans  le  trajet  de  lumie- 
re  de  reflexion,  et  lorsque  le  deuxieme  mode  est  se- 
lectionne,  lesdits  moyens  de  lecture  sont  disposes 
dans  le  trajet  optique  dudit  moyen  optique  (23). 

6.  Appareil  de  traitement  d'image  selon  I'une  quelcon- 
que  des  revendications  1  a  5,  dans  lequel 

ledit  moyen  de  decalage  (29)  effectue  un  de- 
calage  a  une  vitesse  constante,  dans  une  direction 
transversale  au  trajet  de  lumiere  de  reflexion  et  au 
trajet  optique  dudit  moyen  optique  (23). 

7.  Appareil  de  traitement  d'image  selon  I'une  quelcon- 
que  des  revendications  1  a  6, 

comprenant  en  outre  un  support  (25)  pour 
supporter  lesdits  moyens  de  lecture  (24,  9)  et  ledit 
moyen  optique  (23),  ledit  support  etant  decale  par 
ledit  moyen  de  decalage  (29). 

8.  Appareil  de  traitement  d'image  selon  la  revendica- 
tion  7,  dans  lequel 

ledit  moyen  de  decalage  (29)  decale  ledit  sup- 
port  (25)  a  une  vitesse  constante,  dans  une  direc- 
tion  transversale  au  trajet  de  lumiere  de  reflexion  et 
au  trajet  optique  dudit  moyen  optique  (23). 

9.  Appareil  de  traitement  d'image  selon  la  revendica- 
tion  7,  dans  lequel 

ledit  support  (25)  contient  des  moyens  d'eclai- 
rage  (21,  22)  pour  eclairer  I'original,  et  est  decale 
avec  lesdits  moyens  d'eclairage. 

10.  Appareil  de  traitement  d'image  selon  la  revendica- 
tion  1  ,  dans  lequel 

ledit  moyen  de  decalage  (29)  comporte  un 

moyen  de  modification  pour  modifier  I'orientation  de 
la  surface  de  reception  de  la  lumiere  desdits 
moyens  de  lecture  (24,  9). 

5  11.  Appareil  de  traitement  d'image  selon  la  revendica- 
tion  1, 

comprenant  en  outre  un  moyen  de  deplace- 
ment  pour  deplacer  I'original,  ledit  moyen  de  depla- 
cement  etant  commande  de  telle  sorte  que,  lors  de 

10  la  lecture  de  I'original,  lesdits  moyens  de  lecture 
(24,  9)  sont  fixes  dans  une  position  predeterminee 
et  I'original  est  deplace  par  ledit  moyen  de  deplace- 
ment  pour  balayer  I'image  qui  se  trouve  sur  celui- 
ci,  et  lors  de  la  lecture  du  film  (F),  le  film  est  fixe  et 

is  lesdits  moyens  de  lecture  sont  deplaces  pour  ba- 
layer  I'image  sur  le  film. 

20 

25 

30 

35 

40 

45 

50 

55 

11 



EP  0  431  396  B1 

F I G .   I 

12 



EP  0  431  396  B1 

F I G .   2  

13 



EP  0  431  396  B1 

J >   B l  

F I G .   3  

F I G .   4  

14 



Li 

o  

J  

r  

0  o  O  |  1 
|   ^   <  r r  

ceo  n o   °   ==o  
cc  ^cc   "T  S e c  

L i .  



D  
O  
cc 
o  
o  

>  
Ll. 

LU3  I 
O O   I 

2  

J  rv  I 



EP  0  431  396  B1 

S T E P 3  

S T E P   I 

R O T A R Y  
MIRROR  a  . R E A D E R   "*  * 
P O S I T I O N  

R O T A R Y  
M I R R O R  
R E A D I N G  
P O S I T I O N  

S T E P   4  

DRIVE  S O L E N O I D  S T E P   5  

READING  COMMAND 
B U T T O N  

DRIVE  M O T O R  

READ  IMAGE 

S T E P   6  

S T E P   7  

S T E P   8  

F I G .   7  

17 



EP  0  431  396  B1 

F I G .   9  

18 



EP  0  431  396  B1 

F I G .   1 0  

19 



EP  0  431  396  B1 



EP  0  431  396  B1 

F I G .   1 2  

21 



EP  0  431  396  B1 

22 



EP  0  431  396  B1 

F I G .   1 5  

23 



EP  0  431  396  B1 

F I G .   1 6  

24 



EP  0  431  396  B1 

F I G .   1 7  

25 



z> 
o  
cc 
o  
o  
z   - 
>- 
u_ 
_l 

CD* 

- o  



EP  0  431  396  B1 

7 4 I  

7 4 2  

F I G .   1 9  

F I G .   2 0  

27 



EP  0  431  396  B1 

L / - 7 6 I  

7 6 3  
L _  

A B C  

J A P A N  

G  H  I  

7 6 2  

F I G .   2   I 

7 7 3  

F I G .   2 2  

28 



EP  0  431  396  B1 

F I G .   2 3  

29 


	bibliography
	description
	claims
	drawings

